Diacylglycerol breakdown in plasma membranes of bovine chromaffin cells is a two-step mechanism mediated by a diacylglycerol lipase and a monoacylglycerol lipase.
The recently identified diacylglycerol lipase activity in membranes of chromaffin cells from bovine adrenal medulla [24] is now shown to consist of two enzymes working in series. First the predominantly saturated fatty acid in the sn-1-position is split by a diacylglycerol lipase (glycerol ester hydrolase, EC 3.1.1.34). Subsequently the resulting sn-2-monoacylglycerol is split by a monoacylglycerol lipase (glycerol-monoester acylhydrolase, EC 3.1.1.23) which prefers sn-2-arachidonoyl-monoacylglycerol to sn-2-palmitoyl-monoacylglycerol. At pH 4.0 only the diacylglycerol lipase is active, whereas the monoacylglycerol lipase is irreversibly inactivated. At pH 6.0 both enzymes are active. Pretreatment of the membranes at pH 10 leads to the selective inactivation of the diacylglycerol lipase. Both enzymes are Ca2+- and calmodulin-independent and both are partially inhibited by p-bromophenacyl bromide, however, only at relatively high concentrations of the inhibitor. Chlorpromazine inhibits the diacylglycerol lipase to about the same extent as p-bromophenacyl bromide but the monoacylglycerol lipase is less sensitive. The specific diacylglycerol lipase inhibitor RHC 80267 (1,6-di(O-(carbamoyl)cyclohexanone oxime)hexane) only interacts with the first step, i.e. the diacylglycerol lipase.